. The SPICE model of the upper half of the electrode array. The other half of the device shares the identical structures. R1 represents the overall resistance of the shared connecting electrodes between the inlet-side electrode pad and electroporator array along electrodes at the location of E1, E2 and E3 as denoted in Fig. 1d . R2 represents the overall resistance of the shared connecting electrodes between electroporator array and the outlet-side electrode pad along E1. R3 and R3' represent the resistance of the residual connecting electrodes along E2 and E3 for outer and inner row, respectively. R4 represents the resistance of the electrodes on the common bus line between adjacent chambers. R5 represents the resistance of the trapping unit including individual trapping chamber and the extension of 20 µm electrodes. The resistance of the Au electrodes is calculated as R = ρl/A, where ρ, l, and A represent the resistivity of Au (2.20 × 10 -8 Ω·m), the length of the electrode, and the cross-sectional area of the electrode, respectively. The values estimated by the SPICE model based on electrode geometry were R1 = 4.306 Ω, R2 = 1.011 Ω, R3 = 1.267 Ω, R3' = 2.919 Ω, R4 = 0.986 Ω, and R5 = 401.8 Ω. The electrical resistance of the individual trapping chamber filled with Dulbecco's phosphatebuffered saline (DPBS) is estimated to be 401.6 Ω from COMSOL simulation ( Supplementary  Fig. 2 ). Voltage testing points were added to each node to measure the value of voltage drop across the nodes as required. The overall resistance of each row of the electroporator array (10 chambers) was measured to be 45.8 Ω.
Supplementary
. COMSOL simulations were conducted to estimate (a) electric potential, denoted by surface colors, and electric field distribution, denoted by colored arrows, in a single chamber, and (b) electric potential and electric field intensity distribution at different heights away from the electrode surfaces. Prior to series of empirical investigations, the simulation is conducted to estimate a minimum operational voltage to achieve sufficient electric field intensity for successful electroporation at Z = 60 µm which is the furthest distance from the electrodes, potentially occupied by orbiting cells. The simulation was conducted with the Electric Currents mode using COMSOL Multiphysics ® software (version 4.4). The fluid is assumed to have the properties of DPBS at room temperature and the values used for the solution's density, dynamic viscosity, and electrical conductivity were 1000 kg/m 3 , 1.005 mPa·s, and 1.4 S/m, respectively. The density and electrical conductivity of Au electrodes were set as 19, 300 kg/m 3 , and 4.56 × 10 7 S/m, respectively. The applied voltage was set as 20 V. The model predicted the resistance of the single chamber filled with DPBS to be 401.6 Ω. 

